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Abstract
This work deals with the Business Process Management (BPM) and the Knowledge Management (KM). Indeed, the
knowledge has a fairly important role in the business process modeling. This importance leads us to talk about the
business knowledge notion which can be decomposed in many dimensions. In this paper, we ﬁrst deﬁne business
knowledge and its diﬀerent dimensions. Then, we propose a multidimensional business knowledge model using a set
of rules that formalize of these dimensions organized around the three-key perspectives of business processes : (i)
process perspective, (ii) organizational perspective and (iii) informational perspective. In this way, we have used
ATL (Atlas Transformation Language) language, as a means to implement the whole of formalization rules, so as to
construct the target model starting from the business process model(s).
c© 2016 The Authors. Published by Elsevier B.V.
Peer-review under responsibility of KES International.
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1. Introduction
Business process Context. Globalization and important development of Information and Commu-
nication Technologies (ICT), where permanent change has become the norm, lead organizations to focus
more seriously on their information systems (IS) and their business modeling. This scalability requires IS
of organizations to adapt to these new constraints and be more responsive as quickly as possible to the
customer’s requirements. Nowadays, the analysis and design of IS revolve around the process. Therefore,
we can say that the process has become an object of primary importance within organizations thanks to - its
ability to develop the objectives of the organization - a better organization of actors’ work while highlighting
their interaction and - the rational use of information resources. In fact, we talk about Process Aware Infor-
mation Systems (PAIS)1. Given that the process is the pivot of business modeling, the goal of its modeling
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is to represent the main ﬂows exchanged with its internal and external environment. Thereby, there are
several pieces of information which take place throughout the process life cycle, from design to execution.
The acquisition of this information does not constitute an element of diﬀerentiation between organizations.
What counts is the ability to treat and use them eﬀectively by giving them a meaning. Thus, this opens
the door to the concept of business knowledge which aims at making the organization more competitive and
able to progress through a good knowledge management. Therefore, manipulation of business knowledge
has become a requirement of business modeling. However, the problem is how we can support multiple
business knowledge that diﬀer from one domain to another, and also, from one participant to another. In
addition, this diversity leads to a variety of terms, standards and processes. In this way, our research area
focuses on the capitalization and exploitation of business knowledge for business process modeling. Thus,
business knowledge strongly depends on the perspectives of business process. Therefore, there is a type of
business knowledge related to the process activities, a second type related to the actors and their roles and
a third type related to the informational resources which are used to accomplish activities. Indeed, business
knowledge can be decomposed in a set of dimensions. Certainly, the handling of these dimensions is not a
task easy enough to do because it recognizes several problems like extraction, classiﬁcation and modeling
issues.
The problem being addressed in this paper is "how to classify and formalize the diﬀerent dimensions
of business knowledge to help designers to model their business processes in a way that are shareable and
reusable?"
One possible way to take into account the formalization of these business knowledge dimensions is to use a
methodology based on business process models and meta-models.
Our solution is based on the following principles:
• The multidimensional business knowledge model, which introduces an original way to decompose a
business knowledge by the perspectives of the business process, with a view of oﬀering an easy reuse
and shearability during the design phase.
• The use of the ATL (Atlas Transformation Language) as a means to construct the multidimensional
business knowledge model through a formalization of business knowledge dimensions based on business
process model(s) and meta-model(s) as inputs.
Organization of the paper. The remainder of this paper is organized as follows. Section 2 explains the
important role of knowledge in the business process modeling. Section 3 presents our contribution which
is decomposed in 3 main directives: (i) business knowledge classiﬁcation, (ii) overall approach description
and (iii) business knowledge dimensions formalization. Section 4 discuses some related work. Finally, a
conclusion is provided in section 5 with a number of suggestions for future work.
2. Business Knowledge (BK)
A business process (BP) is deﬁned as a set of one or more linked procedures or activities which collectively
realize a business objective or policy goal, normally within the context of an organizational structure deﬁning
functional roles and relationships 2. Experts agree that a good understanding of BP ensures the survival of
the organization. Moreover, to improve the performance of the organization in quality and quantity, the
modeling of the business processes has become an indispensable task to facilitate their understanding and
to ensure their performance. Thus, the modeling of BP is been in function of 3 main perspectives such
as organizational perspective (OrgP), informational perspective (InfP) and process perspective (PP)3,4.
PP describes the process activities, their coordination and conditions that trigger them, information and
resources involved in each of them. InfP describes the structure of documents and data consumed and/or
produced by each of the process activities. OrgP describes the "who" in a process across organizing resources
of roles and organizational units assigning them permissions to run the process activities. Thus, the good
way to represent business process is to provide its meta-model since it helps with the understanding of
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Fig. 1: Business concepts classiﬁed by Business Process Perspectives
models through a clear representation of their business concepts which are used separately from speciﬁc
notations. For that, there are many business process meta-models in the literature such as5,6 and7. In
this way, by referring to the meta model of6, which is considered the most complete, we have regrouped its
business concepts in lists by the business process perspectives (ﬁgure 1).
Remark. We have used the word List in order to express the key business concepts. Besides, it will be
used in the next section more precisely in an algorithm.
Hence, to make the BP understandable, shareable and reusable, it is important to represent a set of
knowledge dimensions in order to explain and master the perspectives of BP modeling and their business
concepts. In the literature, knowledge has many deﬁnitions such as8,9. Among these deﬁnitions, we can
mention that of10, who has deﬁned knowledge as a mix of experiences, values, contextual information and
expert insight that provides a framework to evaluate and interpret new experiences. In addition, managing
knowledge highly depends on its forms. The most popular are tacit and explicit knowledge. On the one
hand, explicit forms is generally described across a set of symbols -like words, forms. . . - which formally
express it16. Its access is not such a diﬃcult task because it can be articulated, codiﬁed and stored in
certain supports. On the other hand, tacit knowledge, which can be deﬁned as meta-resources emanating
from the thought, reﬂection, or experience of the human mind12. Therefore, its access is as diﬃcult as the
explicit form.
Fig. 2: Abstract view of Business Knowledge
Accordingly, projecting knowledge in the context of business modeling, helps us talk about the notion
of business knowledge which highly depends on the BP modeling perspectives. Therefore, we can describe
business knowledge as a common path between the business process model and the knowledge management
domain.
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In fact, based on the deﬁnition of10, we can distinguish that business knowledge can have several dimensions
in function of the business concepts as it is shown in ﬁgure 2. The following section focalises on the deﬁnition
of the dimensions of the business knowledge and describes how they can be classiﬁed and formalized.
3. A Multidimensional Business Knowledge Model (MBKM)
It is noted that a business process modeling is highly dependent on the designers’ knowledge. In fact,
designers have not the same knowledge. Firstly, they have diﬀerent abilities to understand, to describe the
reality and to make decisions about the choice of concepts and details to be modelled. Secondly, designers’
knowledge is strongly related to their experience and their skills. However, for one business process, several
models can be retrieved, resulting several ambiguities which have an impact on the shareability of the model
and on its reuse. To solve the problems of ambiguity and reuse, it is necessary to ﬁnd a way so as to help
designers to model their BP based on knowledge. Thus, our proposed solution is an ontological approach for
Multidimensional Business Knowledge Modeling. This solution is considered as a pre-modeling level which
is situated just before the design and modeling phase of the business process life cycle. Furthermore, it
aims at taking into account the diﬀerent business knowledge dimensions which appear in the BP modeling
perspectives.
As a matter of fact, in what follows, we outline our contribution. At ﬁrst, we provide an overview of our
approach which is based on the life cycle of business knowledge. Second, we describe the diﬀerent business
knowledge dimensions. Finally, we present our proposed business knowledge dimension formalization.
3.1. Overall approach for business knowledge management
Thanks to business modeling, the organizations can improve their productivity. However, there is no
doubt that knowledge has also, an important role to make an organization more competitive, through a
good management understanding of how it is created, acquired, processed, used, exploited, etc. Besides, the
adequate manner to better manage knowledge in order to be useful and valuable13, is to describe its life
Cycle (KC). Thus, there are several KC models such as13,14,15,16 and? .
Actually, we propose our Business Knowledge life Cycle (BKC) model, as shown in ﬁgure 3, which is inspired
by the model of12.
Fig. 3: Business Knowledge Cycle (BKC) Model
In fact, the BKC model has 5 main steps. It begins with an acquisition step that, on the one hand, iden-
tiﬁes tacit knowledge based on a set of heterogeneous inputs15,13, and, on the other hand, helps extract the
business concepts which appear to be useful to ﬁnd business knowledge. After that, based on the description
of the extracted concepts, the following step aims, ﬁrst, at classifying business knowledge according to the
business process perspectives. This classiﬁcation helps deﬁne the business knowledge dimensions. Next, it
aims at formalizing each dimension so as to facilitate its storage. The third step of the BKC model is business
knowledge storaging. In this level, business knowledge dimensions must be stored in a structured manner,
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Fig. 4: Hierarchical view of the Business Knowledge Ontology
Fig. 5: Dimensions of business knowledge organized according to the business process perspectives
to be eﬃciently manipulated, retrieved, and eventually shared. For this reason, constructing a Business
Knowledge Ontology (BKO) is a good manner to give a clear business knowledge representation (ﬁgure 4).
Finally, to make business knowledge available in the phase of the business process design, it is necessary
to develop a framework to help designers to use the adequate business knowledge across a plug-in which
is integrated into an already existed or extended tool. Thus, as the manipulation of business knowledge is
easy, it will be eﬃciently shared both internally and externally.
3.2. Business Knowledge Dimensions Classiﬁcation
Hence, based on the deﬁnition of10, we can say that business knowledge is viewed as a set of abilities
necessary for professional activity according to each business. Actually, we can ﬁnd, in each perspective,
one or more knowledge dimensions. Hence, we deﬁne Business Knowledge (BK) as a set of knowledge di-
mensions that serve to better understand processes and especially to facilitate modeling tasks for designers.
Based on this deﬁnition, we identify seven dimensions of BK, namely, organizational dimension, informa-
tional resource dimension, functional dimension, operational dimension, conditional dimension and ﬁnally
behavioural dimension. These BK dimensions are organized according to the business process perspectives
as shown in ﬁgure 5. For the process perspective, we deﬁne four dimensions of BK.
Firstly, functional knowledge: this dimension is about the "what to do" of the process. It is related to
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the process functions across the diﬀerent activities that comprise it, either atomic activities or composite
ones. Thus, the main concepts related to this dimension of business knowledge are: process, activity, atomic
activity and composite activity.
- Process: A sequence needed to make an output (product or service) while using a set of resources:
physical and human.
- Activity: A part of the business process with a well-deﬁned order. There are two kinds of activities:
atomic activity and composite activity.
Secondly, operational knowledge: this dimension is related to the implementation of process activities speci-
fying the elementary operations and tasks to execute it. The concept related to this dimension is operation.
- Operation: Results of actions to perform an activity
Thirdly, behavioural knowledge : this dimension explains the forms of the task coordination. Precisely,
it represents knowledge about the sequence rules or the control structures, as an example parallel and
sequential routing, split, join, iteration . . . The main concepts related to this dimension are: coordination
pattern, conditional coordination pattern and unconditional coordination pattern.
- Coordination Pattern: A link between two or more activities. It can be a conditional pattern or an
unconditional one.
Finally, contextual knowledge: this dimension is related to the conditions that trigger the process activities.
Furthermore, it can be related to the questions "when?" and "why?". It must adapt, in particular, the
resolution strategies to a situation or a task. In this sense, it is highly contextualized. The concept related
to this dimension is condition.
- Condition: The fact triggers one or more activities.
For the organizational perspective, there are two dimensions: the ﬁrst one is the organizational knowledge
which is deﬁned in? as: "it may be thought of as what is known by the organization and its employees".
Hence, it represents the knowledge related to the "who does what?". It concerns the allocation of actors
and organizational units to the various process activities. The main concepts related to this dimension are
: organizational unit, actor, human and machine.
- Organizational unit: it regroups individuals, objects or persons through a set of characteristics in
departments or units which have the same functionality kind in an organisation.
- Actor : Someone who performs work by applying some techniques and has many skills. It can be a
person, a machine or a software.
The second is the skill which translates what action to do in a given context, using some resources. It is
considered as the "ability to do something, i.e., know what to do and how to do it". The role is the concept
related to this dimension.
- Role: Person’s ability which serves to accomplish some thing.
For the informational perspective, there is only one dimension which is the informational resource knowledge.
This dimension is related to the knowledge of the "where with" some activities are performed. It represents
knowledge about structures of documents and the data produced and/or consumed by each process activity.
The main concepts related to this dimension are: informational resource, system data, application data and
process data.
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- Informational resource: Materials and tools used by an actor to make his business.
In this way, ﬁgure 6(a) clariﬁes the business process concepts related to each business knowledge dimen-
sion.
Therefore, to manage these dimensions, we need to deﬁne a life cycle model for the business knowledge.
Fig. 6: Concepts related to each Business Knowledge Dimension
(a)
(b)
3.3. Business Knowledge Dimensions Formalization
As it has been previously shown, BK has more than one dimension. Thus, to distinguish between them,
it is necessary to allocate the diﬀerent business concepts existing in a business process, to the corresponding
BK dimension. For this purpose, our approach is to deﬁne a business knowledge model. Hence, based on
a BP model, we have deﬁned a set of rules. We have chosen to deﬁne them at a meta-modeling level, to
ensure their generality. In this way, we have used the business process meta-model of6.
For instance, in the process perspective, we have deﬁned some rules such as: For each activity belonging to
the business process model create functional knowledge situated at the process perspective knowledge of the
business knowledge model that has the same name of this activity.
Rule_1 : ∀ act Belong (act, BP)
⇒ Create (functional_knowledge(act_name),
BK.ProcessPerspectiveKnowledge.Functional_Knowledge.Activity)
In the organizational perspective: For all actor belonging to the business process model create organiza-
tional knowledge situated at the organizational perspective knowledge of the business knowledge model that
has the same name of this condition.
Rule_2 : ∀ actor Belong (actor, BP)
⇒ Create (organizational_knowledge(actor_name),
BK.OrganizationalPerspectiveKnowledge.Organizational_Knowledge.Actor)
In the Informational perspective: For all informational resource belonging to the business process model
create informational resource knowledge situated at the informational perspective knowledge of the business
knowledge model that has the same name of this informational resource.
Rule_3 : ∀ inf_resource Belong (inf_resource, BP)
⇒ Create (informationalresourceknowledge(inf_resource_name),
BK.InformationalPerspectiveKnowledge.InformationalResourceKnowledge.Informational_Resource)
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Therefore, in order to automate these rules, we have elaborated an algorithm 1 named Formalization to
create the business knowledge and its adequate concepts. Given that, Pers = {Pers1, Pers2, Pers3} where
Persi = {list1, list2,. . . , listn} and listj = {concept1, concept2,. . . , conceptm}
Algorithm 1: Formalization algorithm
Input : Pers = {Pers1, Pers2, Pers3}
List = {list1, list2,. . . , listn}
Concept = {concept1, concept2, . . . , conceptm}
n : number of list in each perspective
m : number of business concepts in each list
Output: BKperspective: Business Knowledge table of each perspective
BKdimension : table of Business Knowledge dimension of each BKperspective
BKconcept : table of Business Knowledge concept of each BKdimension
1 begin
2 for (each persi in Pers ) do
3 BKpers[x] := pers[i];
4 /* for each perspective create a business knowledge perspective */
5 for (each listj in [1..n]) do
6 if listj ∈ persi then
7 BKdimension[y] := add(list[j]);
8 /* for each list create a business knowledge dimension */
9 for (each conceptk in [1..m]) do
10 if conceptk ∈ listj then
11 BKconcept[z] := add(concept[k])
12 /* for each concept create a business knowledge concept in the correspondent dimension */
3.4. Implementation
To ensure the performance of the algorithm Formalization, we used a toolkit, which produces a target
model(s) from a source model(s), such as ATL (Atlas Transformation Langage). ATL is a language of
model transformation which plays an important role in the Model Driven Engineering (MDE) approach17.
The principe of an ATL program is to deﬁne a set of rules that describe how source model elements are
matched to create the target model elements. Thus, in order to construct the BK model, the main directives
of our implementation related to the formalization step are presented in ﬁgure 7(a). The ﬁrst step is to
provide a business process model expressed in XMI format (XML Metadata Interchange) (.xmi)18 from a
business process model. This model must conform to the BP meta-model which is expressed in ecore format
(.ecore). Next, we have created the ATL transformation (.alt) which provides a model of business knowledge
expressed in XMI format (.xmi), through a set of rules written in OCL (Object Constraint Language)19. By
running this atl ﬁle, the target model is executed. However, it must be conform with a business knowledge
meta-model which we have previously created and expressed in ecore format.
Use case. Healthcare domain is one of the largest business domains in the world. It is a large-speciality
domain. So, as in any domain, it was inﬂuenced by the ICT evolution. Cancer is one of the healthcare area
that knows a high diversity in processes and participants. This diversity raises to many problems on the
understanding level. Recently, cancer has drawn the attention of some researchers, for instance20. In this
way, a patient with cancer can be surveyed by a special doctor, nurse, chemotherapist and radiotherapist
each of whom has a very special treatment. To show the result of our MBKM, we have used an example of
a patient as it is demonstrated in ﬁgure 7(b).
4. Related work
To better understand and share BP, it is necessary to have a clear BP modeling which highly depends on
the representation of the BK. Thus, several studies tcarried out in this ﬁeld, are described in the literature.
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Fig. 7: The main implementation steps
(a) The main steps (b) Example of MBKM output
Indeed, we have classiﬁed them into three categories. The ﬁrst category focuses only on one business process
perspective. As an example, we can mention21, where the author chose, in his ontological approach, to rely
on the concept of skill through a consensus on the deﬁnition of this concept. The author’s approach treated
only problems of the competence management under the angle of the knowledge management as he consid-
ered that competence (skill) is crucial knowledge in the business domain. Similarly, other authors, such as22,
focused on the organizational knowledge especially the skills. The authors proposed an ontology composed
of an hierarchy of classes and an hierarchy of properties which were modeled in OWL. The second category
deals with more than one business process perspective but not with all of them, such as in? and24 where,
both focused on the process and organizational perspectives of the business process.? proposed a method-
ology to improve business performance, however, he focused on the functional, operational, behavioural and
organizational dimensions of the BK. For this reason, he used, BPMN and ADONIS languages to model
it. In24, the author proposed a methodological framework for better management of business processes,
he treated the organizational, operational and functional dimensions of the BK, using the BPMN as a tool
of modeling. There are other studies that have supported the organizational and informational resource
perspectives of the business process. For example,25proposed an ontology supporting semantic application
for the e-recrutement in the domain of information technology. Thus, he focused on the informational re-
source and skill dimensions. Regarding the last category, which is concerns on the three perspectives of the
business process, there are several research works, such as26 and27. For example, in26, the author proposed
a model that captures the business requirements to ensure the sharing of documents and resources. Thus,
he supported the functional, informational resource and organizational dimensions of BK. In this category,
it is real that the authors supported the three business process perspectives but not all the dimensions of
the BK.
In summarizing, our analysis of the state of the art led us to agree that there is a lack of a global approach
covering all the dimensions of the BK. In addition, we noticed that there are not a lot of propositions that
guarantee the reuse of BK dimensions. However, only the propositions which used ontology, such as a tech-
nique of modeling, have guaranteed both reuse and shareability.
Hence, the approach that we proposed, belongs to the third category. Furthermore, we believe our solution
is currently unique in trying to take into account all the dimensions of business knowledge in a coherent
framework. This is made possible thanks to the use of Ontology.
5. Conclusion and future work
To conclude this paper, we presented a solution based on a multidimensional approach to model business
knowledge. For this purpose, we presented the diﬀerent business knowledge dimensions and deﬁned them
separately. Given that their classiﬁcation is not an easy task, we elaborated an algorithm to formalize them
according to the business process perspectives starting from the business process model(s). In this way, to
better illustrate our algorithm, we chose ATL as a means to implement a whole of formalization rules. As
a result, we obtained multidimensional business knowledge model presented in .xmi format.
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As a future work, we hope to generate an OWL code of the multidimensional business knowledge by referring
to our result (model expressed in .xmi). Furthermore, we plan to propose a language to manipulate business
knowledge through our business knowledge ontology. Moreover, we plan to complete the implantation level
in order to query and update business knowledge.
References
1. Dumas, M., VanderAalst, W.M., TerHofstede, A.H.. Process-aware information systems: bridging people and software
through process technology. John Wiley and Sons; 2005.
2. Coalition, W.M.. Terminology & glossary. Document Number WFMC-TC-1011 1999;.
3. Jablonski, S., Bussler, C.. Worﬂow management: modeling concepts, architecture and implementation. International Thom-
son Conputer Preess 1996;
4. Van Der Aalst, W.M.. Business process management demystiﬁed: A tutorial on models, systems and standards for workﬂow
management. In: Lectures on concurrency and Petri nets. Springer; 2004, p. 1-65.
5. Cherﬁ S.S.S., Ayad, S., Comyn-Wattiau, I.. Improving Business Process Model Quality Using Domain Ontologies. Springer
JoDS - Journal on Data Semantics 2013;2:75-87. doi:10.1007/s13740-013-0022-4.
6. Chaâbane, M.A., Andonoﬀ, E., Bouaziz, R., Bouzguenda, L.. Modélisation multidimensionnelle des versions de processus.
Ingénierie des systémes d’information 2010;15(5):89-114.
7. Heidari, F., Loucopoulos, P., Kedad, Z.. A quality-oriented business process meta-model. In: Enterprise and Organizational
Modeling and Simulation. Springer; 2011, p. 85-99.
8. Nonaka, I.,Takeuchi, H.. The knowledge-creating company: How Japanese companies create the dynamics of innovation.
Oxford university press; 1995.
9. Sveiby, K.E.. Theneworganizationalwealth: Managing & measuringknowledge-basedassets. Berrett-KoehlerPublishers; 1997.
10. Davenport, T.H.. Some principles of knowledge management. Strategy & Business 1996;1(2):34-40.
11. Evans, M., Ali, N.. Bridging knowledge management life cycle theory and practice. In: International Conference on
Intellectual Capital, Knowledge Management and Organisational Learning ICICKM 2013-Conference Proceedings. 2013, p.
156-165.
12. Van den Berg, H.A.. Three shapes of organisational knowledge. Journal of Knowledge Management 2013;17(2):159-174.
13. Dalkir, K.. Knowledge management in theory and practice. Routledge; 2013.
14. Heisig, P.. Harmonisation of knowledge management-comparing 160 km frameworks around the globe. Journal of knowledge
management 2009;13(4):4-31.
15. McElroy, M.W.. The new knowledge management: Complexity, learning, and sustainable innovation. Routledge; 2003.
16. Evans, M., Dalkir, K., Bidian, C.. A holistic view of the knowledge life cycle: the knowledge management cycle (kmc)
model. Leading Issues in Knowledge Management, Volume Two 2015;2:47.
17. Jouault, F., Allilaire, F., Bézivin, J., Kurtev, I.. Atl: A model transformation tool. Science of computer programming
2008;72(1):31-39.
18. Group, O., et al. Omg xml metadata interchange (xmi) specﬁcation, version 1.1, nov. 2000. 2002.
19. Brucker, A.D., Krieger, M.P., Longuet, D., Wolﬀ B.. A specﬁcation-based test case generation method for uml/ocl. In:
Models in Software Engineering. Springer; 2010, p. 334-348.
20. Scheuerlein, H., Rauchfuss, F., Dittmar, Y., Molle, R., Lehmann, T., Pienkos, N., et al. New methods for clinical path-
waysóbusiness process modeling notation (bpmn) and tangible business process modeling (t. bpm). Langenbeck’s Archives
of Surgery 2012;397(5):755-761.
21. Foveau, C.E.. Référentiels des compétences et des métiers: une approche ontologique. Ph.D. thesis; Chambéry; 2007.
22. Yessad, A., Labat, J.M.. Approche ontologique pour la détection de la pertinence d’une action dans un jeu sérieux. In: IC
2011, 22èmes Journées francophones d’Ingénierie des Connaissances. 2011, p. 557-572.
23. Ferchichi, A., Bourey, J.P., Bigand, M.. Contribution à l’integration des processus métier: application à la mise en place
d’un référentiel qualité multi-vues. Ph.D. thesis; Ecole Centrale de Lille; Ecole Centrale Paris; 2008.
24. Ulmer, J.S., BELAUD, J.P., LE LANN, J.M.. Proposition d’une approche générique pour la formalisation et
l’implémentation des processus. Ingénierie des systèmes d’information 2010;15(4):63-87.
25. Tétreault, M.. Modélisation d’une ontologie et conceptualisation d’une application sémantique dédiée au e-recrutement
dans le domaine des technologies de l’information. Ph.D. thesis; 2012.
26. Souissi, A.. Modélisation centrée sur les processus métier pour la génération complète de portails collaboratifs. Ph.D. thesis;
Université des Sciences et Technologie de Lille-Lille I; 2013.
27. Codet de Boisse, A.. Aide à la décision exploitant de la connaissance générale et contextuelle: application à la mainte-
nance d‚Äôhélicoptère. Ph.D. thesis; 2013.
